We report a case of 43-year-old male, presented with sudden onset binocular diplopia on lateral gazes. Ocular examination showed features of ipsilateral one-and-a-half syndrome. Comprehensive systemic work in conjunction with magnetic resonance imaging of the brain illustrated irregular mixed solid and cystic lesions in the brainstem, possibly indicative of brain metastases. Further imaging revealed hidden renal cell carcinoma as a primary neoplasm, which led to secondary manifestations.
"One-and-a-half syndrome" manifests as conjugate horizontal gaze palsy to one side, along with internuclear ophthalmoplegia. We report a unique case of ipsilateral one-and-a-half-syndrome; in which serious morbidity such as renal cell carcinoma (RCC) and brain metastasis was initially hidden and could only be diagnosed subsequent to the observation of motility defects. To the best of our knowledge, detection of metastatic RCC subsequent to the diagnosis of isolated one-and-a-half syndrome, without systemic complaints, has not been reported. This case highlights the importance of heightened awareness for the thorough systemic workup and imaging in patients with ocular motility defects.
Case Report
A 43-year-old male patient presented to our centre, with chief complaint of sudden onset, progressively worsening binocular diplopia in the right eye for the preceding 1 month. No history of any trauma or similar complaint was elicited in the past. The patient was found to be adequately built, with vital signs being normal and had no evidence of systemic abnormality. On ocular examination, best-corrected distance visual acuity and near vision in both the eyes were 6/6 and N6, respectively. Anterior and posterior ocular segment evaluation was unremarkable. Although the eyes were aligned in primary position, horizontal gaze palsy was noted with loss of saccades and pursuit movements in levoversion. On attempted dextroversion, the right eye was abducting with associated abduction nystagmus, in the absence of left eye adduction [ Fig. 1 ]. Both vertical gaze and convergence were normal. Based on ocular findings, the diagnosis of ipsilateral one-and-a-half syndrome was made.
Magnetic resonance imaging (MRI) was advised following clinical evaluation, which revealed an irregular complex cystic enhancing space-occupying lesion measuring 42 mm × 39 mm × 35 mm, in the region of fourth ventricle closely abutting the brain stem posteriorly [ Fig. 2a and b] . Multiple small ring and disc enhancing lesions were also seen in the bilateral cerebellar hemispheres and right occipital lobe. Radiological findings suggested brain metastasis.
F u r t h e r e va l u a t i o n wa s s u p p l e m e n t e d w i t h 18 F-fludeoxyglucose positron emission tomography/computed tomography (CT) imaging to locate the primary pathology. Abdominal CT scans showed primary neoplastic lesion, arising from the upper pole of the right kidney and another exophytic mass in the lower pole of the left kidney. In addition, metastatic lesions in the right adrenal gland, pancreas, and brain were seen. Based on examination and investigations, diagnosis of Stage 4 RCC (inoperable) with brain metastasis with associated ipsilateral one-and-a-half syndrome was made. The patient was shifted to oncology department and started on palliative radiotherapy after sorting consultation for the same.
Discussion
One-and-a-half syndrome is described as combination of unilateral horizontal gaze palsy along with internuclear ophthalmoplegia. Premotor neurons of two gaze centres are located in the reticular formation and help in controlling the direction of saccades. The paramedian pontine reticular formation (PPRF) is a small ill-defined area in pons, which lies ventral to the abducens nucleus and forms the horizontal gaze center. [1] Frontal eye field in the cerebral cortex initiates voluntary signals for contralateral gaze, which further passes to contralateral PPRF through superior colliculus. To produce a horizontal saccade, contraction of lateral rectus of one eye and medial rectus of contralateral eye occur simultaneously, with the help of innervations from ipsilateral abducens nucleus and contralateral oculomotor nucleus, respectively. Activated neurons from PPRF pass to the abducens nucleus of the same side. From the abducens nucleus, one type of neurons innervates lateral rectus muscle of same side while others cross the midline, innervate the medial longitudinal fasciculus and then a portion of the oculomotor nucleus, innervating medial rectus to produce saccade. [2] Cite this article as: Patil M, Ganger A, Sharma S, Saxena R. Metastatic renal cell carcinoma presenting as one-and-a-half syndrome. Indian J Ophthalmol 2017;65:895-7.
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The one-and-a-half syndrome is caused either due to ipsilateral lesion of the PPRF or due to the abducens nucleus or both on one side, which causes conjugate gaze palsy. In addition, due to interruption of internuclear fibers of the ipsilateral medial, after crossing the midline, longitudinal fasciculus causes failure of adduction in same eye.
Brain MRI was suggestive of metastases at dorsal and dorsolateral part toward the left side of the pons and medulla in our patient which explains the left gaze palsy with internuclear ophthalmoplegia. It is pertinent to note that in the present case, convergence was intact, in spite of inability to adduct voluntarily, which pointed toward sparing of the medial recti subnuclei location in the midbrain.
Although our patient was orthophoric on presentation, as per previous reports on the acute stage of internuclear ophthalmoplegia (INO), exotropia is not uncommon. [3] However, it can be frequently overlooked due to short duration. As previously documented, structures vital to vertical and torsional eye movements are rostral interstitial nucleus of the medial longitudinal fasciculus, interstitial nucleus of Cajal, and posterior commissure. [4] In the present case, these structures should have been spared from metastasis, which resulted in normal vertical, torsional movements, and absence of skewing as well as optokinetic nystagmus.
Reported etiological factors for one-and-a-half syndrome include pontine hemorrhage, pontine infarction secondary to thrombosis or spasm of basilar artery, tumors like glioma, metastases, demyelinating conditions like multiple sclerosis, and infective conditions like tuberculosis. [5, 6] In our patient, brain metastases were attributed to one-and-a-half syndrome.
Cases of one-and-half-syndrome, secondary to metastatic breast carcinoma, acute myeloid leukemia, and multiple infarcts have already been reported in the literature. [7, 8] To the best of our knowledge, detection of metastatic RCC subsequent to the diagnosis of one-and-a-half syndrome has never been reported. The most commonly documented histological type of renal cancer is RCC, and almost 30% of cases are metastatic at the time of diagnosis. [9] Moreover, the 5-year survival rate of metastatic RCC is <10%, and the average median survival rate decreases to less than a year after brain metastasis in RCC.
[10]
Conclusion
We report a unique case of one-and-half-syndrome secondary to metastatic RCC.
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